Abstract-This paper aims to develop a multi-class Weibull distribution based route choice model (MWM) to alleviate the drawback from conventional logit model meanwhile take multiclass users into consideration. Specially, this paper distinguishes the user categories according to different cognitive levels of the network based on weibit model. The equivalent mathematical programming formulation for multi-class stochastic user equilibrium (MSUE) is provided and the solution algorithm is given. Numerical examples are also presented to illustrate the equilibrium traffic assignment.
I. INTRODUCTION
Researches on traffic assignment have long been focused on. The user equilibrium (UE) principle proposed by Wardrop (1952) assumes that all travelers are rational and they all have perfect knowledge of the network travel times. Daganzo and Sheffi (1977) relaxed the perfect knowledge assumption of the UE model, and suggested the stochastic user equilibrium (SUE) principle. The SUE model incorporates a random error term to capture travelers' perception error of the route travel cost. Given the distribution of the random error term, the probability that a particular alternative will be chosen by a traveler can be calculated. If the error term follows independently and identically distributed (IID) Gumbel distribution, the logit model can be derived (Dial,1971) . Logit model is widely used for it has a closed-form route choice probability expression. But logit model has two known drawbacks: (1) inability to account for the overlapping (or correlation) among routes and (2) inability to account for perception variance with respect to trips of different lengths. There are many extended logit model to handle the route overlapping problem, such as C-logit model, PSL model, PCL model, CNL model, more details are given by Chen et al.(2012) . But the improvements on drawback (2) failed to get a good result. Castillo et al.,(2008) proposed Weibit route choice model, with the assumption that the error term follows Weibull distribution. The emergence of the Weibit model can effectively solve the drawback (2) of the logit model. And it also has a closed-form route choice expression. Kitthmakesorn and Chen (2013 
II. ROUTE CHOICE MODEL DESCRIPTION

A. Logit Model
The Logit route choice probability expression is as follows:
Where W is the set of origin-destination (O-D) pairs, 
B. Weibit Model
The Weibit route choice probability expression is as follows:
Where β is the shape parameter of Weibull distribution. The Weibit model does not require the homogeneous perception variance assumption, so it relaxes the identically distributed assumption of the Logit model. 
III. MULTI-CLASS WEIBIT MODEL
The demand for travel is subdivided into S classes corresponding to groups of users with different cognitive level. According to the random utility maximization theory, people always choose the path of least perceived travel cost. Then, the probability of users of type s choosing route k, using the total probability theorem is as follows: 
IV. EQUIVALENT MATHEMATICAL PROGRAMMING FORMULATIONS AND SOLUTION ALGORITHM
A. Equivalent Mathematical Programming Formulations
This section presents the equivalent mathematical programming (MP) formulations for the multi-class weibit route choice model under congested network. To begin with, a general assumption of link travel cost is made, i.e., (8) and (9) are respectively the flow conservation constraint and the non-negativity constraint. Eqs. (10) is the flow relationship between link and path.
Proposition 1.
The MP formulation given in Eqs. (7)- (10) has the solution of the multi-class weibit model.
Proof.
The KKT conditions of (7) - (10) 
